1. Introduction
===============

Prostate cancer (PCa) is the second leading cause of cancer-related deaths in American men.^\[[@R1]\]^ The incidence of PCa in China is lower than that of the western countries, but with the improvement of living standards, the change of dietary pattern, the increase of population aging and the popularity of PCa screening methods, the incidence increases annually and the trend of younger age appear significantly.^\[[@R2]\]^ Screening for PCa can significantly reduce the related morbidity and increase the duration of lifetime.^\[[@R3]\]^ Therefore, early diagnosis and effective treatment of PCa is of great significance to prolong the survival time and improve the quality of life of patients with PCa.^\[[@R4]\]^ Previous studies found that transperineal template-guided prostate biopsy was the effective way to improve the early detection rate of tumor, compared with the TRUS-guided prostate biopsy.^\[[@R5],[@R6]\]^ Owing to use of template location, puncture needle is always parallel to endorectal ultrasound probe. Full monitoring of the needle road and the depth of the needle can improve the safety of biopsy, which can lead to the possibility of increasing puncture number. As is known, the positive rate is increased by the puncture number within a certain range.^\[[@R6],[@R7]\]^ The puncture, in this way, passes through the skin and subcutaneous layers, which might increase the puncture time. Hence, patients may inevitably suffer from more pain than the transrectal puncture.^\[[@R8]\]^ About 20% of patients rejected prostate biopsy without anesthesia.^\[[@R9]\]^ So effective anesthesia before prostate puncture was a prerequisite.^\[[@R10]\]^ We retrospectively reviewed the clinical data of 568 patients with prostate biopsy in our hospital from May 2013 to September 2015, and assessed the efficacy and safety of PNB, compared with the local anesthesia. Besides, the effect of prostate volume was also analyzed.

2. Materials and methods
========================

2.1. Clinical data
------------------

In this study, 568 patients who underwent prostate biopsy from May 2013 to September 2015 in our hospital were included. Puncture indications: digital rectal examination finds nodules with any prostate-specific antigen (PSA) value; B ultrasound or CT or MRI examination reveals abnormal images with any PSA value; PSA \>10 μg/L with any free/total (f/t) PSA and prostate-specific antigen density (PSAD); PSA range from 4 to 10 μg/L with abnormal f/t PSA or PSAD value. All patients were divided into LAG and NBG according to anesthesia methods. Then each group was subdivided into 4 subgroups (20--40, 40--60, 60--100, and \>100 mL subgroups) according to different prostate volume range. Finally, 304 patients who underwent PNB and 264 patients who used local anesthesia were included in our study. Before prostate biopsy, the patients of LAG had prostate-coated local anesthesia. Whereas in NBG, patients received additional PNB apart from prostate-coated local anesthesia. All clinical data used in this study were approved by the Ethics Committee of Clinical Medical School of Yangzhou University. Written informed consent was obtained from each patient before prostate biopsy.

2.2. Methods
------------

Blood routine, blood coagulation function, liver and kidney function, and the infection index were examined before prostate biopsy. Patients took orally intestinal cleansing drugs before surgery and emptied stool in the morning of the day of surgery. A biplanar TRUS probe (Flex Focus 1202 rectal Ultrasound, BK, Denmark) was used with a silicone offset to lift the prostate anteriorly into an area that was accessible for perineal biopsy. The probe was attached to a brachytherapy stepping unit with a standard 0.5 cm brachytherapy template, and it was positioned over the perineum. Biopsy cores were obtained by a transperineal approach through the template grid using the Bard biopsy gun (Bard MCl 820) and an 18-gauge biopsy needle. The mean length of the biopsy cores was 22 mm. All of the biopsies were performed in the same operating room. The patients assumed the lithotomy position and were administered oxygen. According to the condition of prostate anatomy, the patients' subjective and other factors, we chose the type of anesthesia. In the 4 subgroups of NBG, 90, 75, 79, 60 patients underwent prostate-coated local anesthesia along with PNB, respectively. For this anesthesia method, a total of 32 ml of 1% lidocaine was used, 10 ml of which was used in perineal area skin infiltration anesthesia, guided by intraoperative ultrasound, the scope of infiltration was 0.5 cm greater than the projection area; 12 ml lidocaine was rough injected to the perineum area in 1, 3, 5, 7, 9, and 11 points of prostate projection to get infiltration anesthesia of the apex of the prostate. The prostate blood vessel of prostatic neurovascular bundle could be clearly observed by TRUS. In the position of prostate blood vessel, 5 ml 1% lidocaine was injected using ANSll 0.5 mm ∗112mm spinal needle. Liquid anechoic area appearing between prostate and seminal vesicle was as the mark of anesthesia success. Same to the other side. The LAG underwent prostate-coated local anesthesia, the positions of the left and right nerve vessels were injected with normal saline 5 mL as control, and the remaining steps of the operation were the same as the NBG. A number of puncture needle and pain degree were recorded after puncture. Besides, vasovagal performance, such as dizziness, sweating, chest tightness, and shortness of breath, were closely observed. Visual analogue scale (VAS, 0, none; 10, intolerable pain)^\[[@R11]\]^ and visual numeric scale (VNS, 0, terrible; 4, perfect)^\[[@R12]\]^ were used to evaluate pain and quantify satisfaction.

2.3. Statistical analysis
-------------------------

SPSS 16 statistical software was used for data processing. Counting data were showed as   whereas grade data were displayed as median (inter-quartile range). Nonparametric analysis included Mann-Whitney test and Kruskal-Wallis *H* test and were used to compare pain score. χ^2^ test was used to compare the rates of complication at intersubgroup or intrasubgroup level. The significance value was set at *P* \< 0.05.

3. Results
==========

Five hundred sixty-eight patients who underwent transperineal template-guided prostate biopsy were eligible for the study. The age and serum PSA level before biopsy had no significant differences at intergroup or intragroup level, as presented in Table [1](#T1){ref-type="table"}.
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Distribution of age and PSA between the two groups  .
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Compared with the LAG, the VAS scores were significantly lower in the NBG in terms of prostate volume: 1 (1--2) versus 2 (1--3), 2 (1--3) versus 2 (2--4), 2 (2--3) versus 3 (2--5), 4 (3--5) versus 5 (4--7), respectively (*P* \< 0.05; Table [2](#T2){ref-type="table"}). The VNS scores were significantly higher in NBG with different prostate volume: 4 (3--4) versus 3.5 (3--4), 3 (3--4) versus 3 (3--3), 3 (2--4) versus 3 (2--3), 2 (2--2) versus 1 (1--2), respectively (*P* \< 0.05; Table [3](#T3){ref-type="table"}). The 4 subgroups of NBG were compared; it showed that the differences in VAS and VNS scores were statistically significant (*P* \< 0.001, Figs. [1](#F1){ref-type="fig"} and [2](#F2){ref-type="fig"}). The 4 subgroups of LAG also had significant differences (*P* \< 0.001). In addition, we also observed that with the increase of prostate volume, the VAS score increased, whereas the VNS score decreased.

###### 

The VAS scores after prostate biopsy with different prostate volume.
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###### 

The VNS scores after prostate biopsy with different prostate volume.
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![Box-plot of VAS scores in different anesthesia with different prostate volume. The difference of VAS scores between local anesthesia group and nerve anesthesia group were statistically significant, *P* values of each prostate volume subgroup were 0.001, 0.002, 0.006, and 0.011, respectively. The VAS scores also had significant difference between different prostate volume in local anesthesia group and nerve anesthesia group, respectively (both *P* \< 0.001). VAS = visual analogue scale.](medi-95-e4184-g006){#F1}

![Box-plot of VNS scores in different anesthesia with different prostate volume. Compared with the local anesthesia group, the VNS scores were significantly higher in nerve anesthesia group in terms of prostate volume (all *P* \< 0.05). In 2 groups, the VNS scores possess significant difference between different prostate volume (both *P* \< 0.001). VNS = visual numeric scale.](medi-95-e4184-g007){#F2}

Complications, including hematuria, infection, hemospermia, and urinary retention, had no statistically significant difference (*P* \> 0.05) between NBG and LAG. But the hematuria, hemospermia and urinary retention at intersubgroups of LAG and NBG had statistically significant difference (*P* \< 0.05) except infection (Table [4](#T4){ref-type="table"}).
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The complications of prostate biopsy.
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4. Discussion
=============

TRUS-guided transperineal prostate needle biopsy has become the most common method for the diagnosis of PCa. Currently, the main anesthesia used in prostate biopsy include PNB, perineal nerve block, rectum lidocaine surface anesthesia, and pelvic plexus nerve block anesthesia.^\[[@R13],[@R14]\]^ PNB was an effective way of anesthesia for prostate puncture,^\[[@R15]\]^ which could directly infiltrate the neurovascular bundle.^\[[@R16]\]^ Conde et al^\[[@R17]\]^ found that bilateral PNB had better anesthetic effect than oral morphine. A meta-analysis conducted by Hergan,^\[[@R18]\]^ which included 14 studies, revealed that PNB was better than local anesthesia or placebo.

How to locate the periprostatic nerve is the key step of PNB. As is known, effective injection method must be based on accurate position of neurovascular bundle.^\[[@R19]\]^ In order to locate accurately, ultrasound was used to determine the depth and position of the needle. When injected anesthetics, we could see the liquid region of prostate and the corner of seminal vesicle which indicated the prostate was floating and the anesthetic injection site was accurate.^\[[@R13]\]^ Then, we performed transperineal template-guided prostate biopsy and used VAS and VNS to evaluate the anesthetic effect. Our study showed that the nerve block anesthesia was better than the traditional single capsule infiltration anesthesia for the patients with perineal prostate biopsy. But still, we also observed that in some patients who underwent PNB, it had poor effect. Apart from sensitivity to pain, most of these patients were with larger prostate volume. In view of this phenomenon, we had grouped the patients according to the volume of prostate to analyze the potential relationship between the effect of anesthesia and the volume of prostate. Among patients in NBG, we found that VAS and VNS scores were statistically significant in the pairwise comparison of the 4 subgroups (*P* \< 0.05). Similarly, the 4 subgroups of LAG also have significant differences (*P* \< 0.05), which suggested that the effect of prostatic anesthesia in patients with large prostate volume was poor.

For complications in NBG and LAG, difference had no statistical significance (*P* \> 0.05). But the hematuria, hemospermia, and urinary retention at intersubgroups of LAG and NBG had statistically significant difference (*P* \< 0.05) except infection. It manifested that puncture complications were closely related to the volume of the prostate rather than the anesthesia method. The difference in the effect of the prostatic anesthesia and complication might be due to incremental puncture number along with the increase of the prostate volume. As we know, with the increase of prostate volume, the positive rate turned low.^\[[@R20]\]^ As a consequence, more punctures were preferred to obtain more samples. In this case, patients might suffer from more pain, which is named "cumulative pain" by Kevar et al.^\[[@R21]\]^ In addition, unlike other solid tumors, the growth of the PCa was irregular.^\[[@R22]\]^ This made positioning of the prostate and seminal vesicle gland angle very difficult. Hence, how to locate the nerve vascular bundle accurately became the key step of prostate biopsy. At present, the method of locating the peripheral nerve of the prostate is to find the angle between the prostate and seminal vesicle. However, this method lacks accuracy. Facial nerve monitor in the Department of ENT (ear, nose and throat) might help to position the nerve vascular bundle. In the process of anesthesia, the monitor may also work. In future, we will try to use the waveform in the monitor to determine whether the position is accurate. In this way, we may easily target the peripheral nerve of the prostate. In addition, we used the same dose of anesthetics for any volume of prostate, and the anesthesia effect was poor for large prostate volume. Consequently, the relationship between the dose of anesthetics and the volume of the prostate will be studied to discuss the appropriate dose for different volume of prostate to achieve the optimal anesthetic effect.

Ultrasound-guided prostate peripheral nerve block anesthesia had great analgesic effect and equal safety, but for patients with a large prostate volume, the analgesic effect was inefficient. In this study, we did not consider the patient\'s level of education, local anesthetic sensitivity, physical health status, body mass index, time of anesthesia, and different operator on anesthetic effect. Hence, we need to continue to accumulate cases and study the PNB in depth for further optimization of the prostate. Large-scale prospective studies will be needed to further study this topic.

Abbreviations: f/t PSA = free/total prostate-specific antigen, LAG = local anesthesia group, NBG = nerve block group, PCa = prostate cancer, PNB = periprostatic nerve block, PSA = prostate-specific antigen, PSAD = prostate-specific antigen density, TRUS = transrectal ultrasound, VAS = visual analogue scale, VNS = visual numeric scale.
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